Increased expression of heat-shock protein 47 is associated with overproduction of type I procollagen in systemic sclerosis skin fibroblasts.
Heat-shock protein 47 (HSP47) is a collagen-binding stress protein that is thought to act as a collagen-specific molecular chaperon during the biosynthesis and secretion of procollagen. In this study we examined the expression of HSP47 mRNA and protein in systemic sclerosis (SSc) skin fibroblasts. HSP47 mRNA and protein levels were significantly higher in fibroblast cultures from SSc patient-involved skin samples than in fibroblasts from normal skin from healthy individuals, as assessed by northern blot and immunoblot analyses, respectively. SSc cultured fibroblasts with increased levels of HSP47 mRNA and protein showed high expression of type I procollagen. By in situ hybridization, SSc skin had a higher number of fibroblasts with high HSP47 and procollagen alpha1(I) mRNA levels than normal skin, and the distribution of HSP47 mRNA was similar to that of procollagen alpha1(I) mRNA. We also investigated the effects of cytokines on the expression of HSP47 in normal cultured fibroblasts. Transforming growth factor-beta1 and interleukin-4 increased HSP47 mRNA and protein levels, whereas interferon-gamma reduced HSP47 expression. The same pattern of cytokine-regulated expression was observed for type I procollagen levels. These results indicate that HSP47 expression is closely associated with that of type I procollagen in skin fibroblasts, and that increased expression of HSP47 may be involved in the abundant production of type I procollagen by SSc fibroblasts.